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
Waste exergy ratio = (Total waste exergy out) / (Total exergy inlet) 
    
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5HFRYHUDEOHH[HUJ\UDWLR rer LVFDOFXODWHGE\UDWLRRIUHFRYHUDEOHH[HUJ\WRLQOHWH[HUJ\YDOXH7KHGHVWUXFWHG
DQGORVVH[HUJLHVRIDLUFUDIWWXUERIDQHQJLQHFDQQRWUHFRYHUDEOHVRUHFRYHUDEOHH[HUJ\DQGH[HUJ\UDWLRYDOXHVDUH]HUR
IRUWKH-7'

Recoverable exergy ratio = Recoverable exergy / Total exergy inlet 
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([HUJ\GHVWUXFWLRQIDFWRU exdr LVDVLJQLILFDQWSDUDPHWHULQGLFDWLQJWKHGHFUHDVHRIWKHSRVLWLYHHIIHFWRIWKHHQJLQH
RQH[HUJ\EDVHGVXVWDLQDELOLW\([HUJ\GHVWUXFWLRQIDFWRUFDQEHFDOFXODWHGE\WKHUDWLRRIH[HUJ\GHVWUXFWLRQWRWKH
WRWDOH[HUJ\LQSXW>@([HUJ\GHVWUXFWLRQIDFWRURIWKH-7'LVGHVFULEHGDVIROORZV

Exergy destruction factor =Exergy destruction/Total exergy input 

7KLVFDQEHZULWWHQDVLQDOJHEUDLFIRUP
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$QRWKHULPSRUWDQWVXVWDLQDELOLW\LQGLFDWRUWREHUHYLHZHGLVHQYLURQPHQWDOHIIHFWIDFWRU eefr ZKLFKLVFDOFXODWHG
WKHUDWLRRIZDVWHH[HUJ\UDWLRWRWKHH[HUJ\HIILFLHQF\

Environmental effect factor= Waste exergy ratio /ͼExergy efficiency) 
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([HUJHWLFVXVWDLQDELOLW\LQGH[ esi4 LVDYLWDOSDUDPHWHUDPRQJH[HUJHWLFVXVWDLQDELOLW\LQGLFDWRUVWRDVVHVVWKH
V\VWHP¶V VXVWDLQDELOLW\ OHYHO ,WV IXQFWLRQ RI HQYLURQPHQWDO HIIHFW IDFWRU FDQ EH GHWHUPLQHG E\ UDWLR RI  WR WKH
HQYLURQPHQWDOHIIHFWIDFWRU7KHUDQJHRIWKLVLQGH[LVEHWZHHQDQG>@7KHKLJKHUHIILFLHQF\PHDQVORZ
ZDVWHH[HUJ\UDWLRDQGORZHQYLURQPHQWDOHIIHFWIDFWRUDVDUHVXOWKLJKHUH[HUJHWLFVXVWDLQDELOLW\LQGH[

Exergetic sustainability index = 1 / Environmental effect factor 
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,Q)LJDOOH[HUJHWLFVXVWDLQDELOLW\SDUDPHWHUVRIWKHHQJLQHDUHVXPPDUL]HG


)LJ6XVWDLQDELOLW\H[HUJHWLFODEHOVRIWKHORZE\SDVVWXUERIDQHQJLQH
&RQFOXVLRQ
7KLVVWXG\GHVFULEHVDPHWKRGRORJ\DLPHGDWDQDVVHVVPHQWRIVXVWDLQDELOLW\DQDO\VLVIRUDJLYHQORZE\SDVVDLUFUDIW
JDVWXUELQHHQJLQH7KHVHFRQGODZRIWKHUPRG\QDPLFVLQYROYHVWKHUHYHUVLELOLW\RULUUHYHUVLELOLW\RISURFHVVHVDQGLV
DYHU\ LPSRUWDQWDVSHFW LQ WKHH[HUJ\PHWKRGRIDLUFUDIWHQJLQHDQDO\VLV)URP WKHYLHZSRLQWVRI WKHUPRG\QDPLF
VXVWDLQDELOLW\WXUERIDQHQJLQHV\VWHPVFDQEHFRQVLGHUHGDVRQHRIVXVWDLQDEOHHQHUJLHVIRUDLUFUDIWV7KLVVWXG\LVWR
FDOFXODWHWKHVXVWDLQDELOLW\IRUDORZE\SDVVWXUERIDQHQJLQH,QIDFWDLUWUDQVSRUWDWLRQEULQJVVLJQLILFDQWVXVWDLQDELOLW\
UHODWHGEHQHILWV$LUFUDIWWXUERIDQVFDQWKHUHIRUHEHYLHZHGDVPDNLQJDSRVLWLYHFRQWULEXWLRQWRVXVWDLQDELOLW\LPSDFWV
,WLVWUXHWKDWDYLDWLRQDOVRLQFXUVVXVWDLQDELOLW\FRVWVVXFKDVILQLWHUHVRXUFHGHSOHWLRQQRLVHDWPRVSKHULFHPLVVLRQV
ZKLFKFRQWULEXWH WR UHGXFH ORFDO DLUTXDOLW\DQGFOLPDWH FKDQJHZDWHUDQG ODQGSROOXWLRQ DQGYDULRXVDVVRFLDWHG
DGYHUVHKHDOWKLPSDFWV)RUDIXWXUHZRUNHQYLURQPHQWDODQGHFRQRPLFDQDO\VLVFDQEHUHFRPPHQGHGIRUWKH-7'
HQJLQHDQGVLPLODUDLUFUDIWSRZHUV\VWHPV
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